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INTRODUCTION
Occasionally, diffuse alveolar hemorrhage (DAH) is accom-
panied by acute nephritis. When present, it has been shown
to be associated with a systemic autoimmune disease such as
Goodpasture’s syndrome, systemic lupus erythematosus (SLE),
and antineutrophil cytoplasmic antibodies (ANCA)-associ-
ated vasculitis or microscopic polyangiitis (1-6). Less frequent-
ly, it has been reported to be associated with Henoch-schon-
lein purpura (7), IgA nephropathy (8) or idiopathic immune
complex-associated glomerulonephritis (9). DAH associated
with acute post-streptococcal glomerulonephritis (PSGN) is
extremely rare; there have been no cases reported in Korea to
date. A review of the literature has identified two cases world-
wide (10, 11). In this report, we describe a patient who clin-
ically presented with pulmonary-renal syndrome; the renal his-
tology revealed post-infectious glomerulonephritis of immune
complex origin.
CASE REPORT
A 59-yr-old woman, previously in good health, was admit-
ted because of generalized edema, progressive oliguria, and
blood-tinged sputum. Two weeks prior to admission, the
patient developed a sore throat and tonsillar swelling. 
On admission, the patient had facial swelling and gener-
alized edema, with a blood pressure of 220/130 mmHg, a
regular heart beat of 90 beats/min, a rapid breathing rate of
25/min, and a temperature of 37.2℃. On oral examination,
left tonsillar swelling and throat injection were observed. Chest
auscultation revealed coarse breath sounds with rales at both
lower lung fields. Chest radiography showed bilateral diffuse
pulmonary infiltrates with blunting of both costophrenic an-
gles (Fig. 1A). Respiratory tract infection was suspected, and
blood culture and sputum examination were performed. Intra-
venous antibiotic treatment was started with a third-genera-
tion cephalosporin.
Laboratory studies revealed an elevated white blood cell co-
unt (22,000/ L) (segmented neutrophil 83%, lymphocyte
12.3%, eosinophil 0.1%, basophil 0.2%). The hemoglobin
level was normal (13.4 g/dL), and the platelet count was nor-
mal (228×109/L). C-reactive protein and erythrocyte sedi-
mentation rate were slightly elevated (11.2 mg/L and 74 mm/
hr, respectively). The plasma creatinine was 2.3 mg/dL, and
the urea was 52.3 mg/dL. The concentrations of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), total
bilirubin, direct bilirubin, alkaline phosphatase, and creatine
kinase (CK) were all normal (40 U/L, 45 U/L, 1.0 mg/dL, 0.3
mg/dL, 338 IU/L, and 147 IU/L, respectively). Lactate acid
dehydrogenase (LDH) was elevated to 1,103 IU/L. Urinalysis
showed a large number of dysmorphic red blood cells and sev-
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A Case of Post-Streptococcal Glomerulonephritis with Diffuse Alveolar
Hemorrhage
Acute post-streptococcal glomerulonephritis (PSGN) is characterized by an abrupt
onset of edema, hypertension, and hematuria. Life-threatening diffuse alveolar
hemorrhage (DAH) is rarely associated with acute PSGN. There have been only
two reported cases worldwide, and no case has been reported previously in Korea.
Here, we present a patient who clinically presented with pulmonary-renal syndrome;
the renal histology revealed post-infectious glomerulonephritis of immune complex
origin. A 59-yr-old woman was admitted with oliguria and hemoptysis two weeks
after pharyngitis. Renal insufficiency rapidly progressed, and respiratory distress
developed. Chest radiography showed acute progressive bilateral pulmonary infil-
trates. The clinical presentation suggested DAH with PSGN. Three days after treat-
ment with high-dose steroids, the respiratory distress and pulmonary infiltrates re-
solved. Electron microscopy of a renal biopsy specimen sample revealed diffuse
proliferative glomerulonephritis with characteristic subendothelial deposits of immune
complex (‘‘hump’’). The renal function of the patient was restored, and the serum
creatinine level was normalized after treatment.
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eral WBCs on microscopic examination. The urine chemistry
showed proteinuria at 1.2 g/24 hr at Serum C3 was 10.5 mg/
dL (normal 90-180 mg/dL), CH50 was below 5 U/mL (nor-
mal 30-45 U/mL) and, C4 was 19.4 mg/mL (10-40 mg/mL).
The serum IgG, IgA, IgE, and IgM were all normal (795 mg/
dL, 307mg/dL, 105 mg/dL, and 126 mg/dL, respectively). The
anti-streptolysin-O titer (ASO) was 275.4 (normal 0-166 IU/
mL). Autoantibodies including antineutrophil cytoplasmic
autoantibody (ANCA), cryoglobulin, antinuclear antibody
(ANA), anti-dsDNA antibody, and anti-phospholipid anti-
body were all negative. The indirect immunofluorescence
assay for anti-glomerular basement membrane (GBM) IgG
and IgA were negative. The triple antibody assays for Han-
taan virus, Leptospira, R.tustusgamushi were negative. The
anti-HIV Ab was negative. The HBs Ag and anti-HCV Ab
were negative. Anti-HBs Ab was positive. The anti-mycoplas-
ma antibody was negative. Group A  -hemolytic streptococ-
cus was cultured from the throat. The blood and urine cultures
were negative. Sputum examination showed numerous red
cells and hemosiderin-laden macrophages. The sputum for
acid-fast bacilli was negative. On the third hospital day, the
patient developed red brick-colored hemoptysis and respira-
tory distress; the clinical status deteriorated progressively with
moderate respiratory failure. The chest radiography revealed
a marked infiltrative haziness or edema over the whole lung
field (Fig. 1B). The hemoglobin level decreased to 9.8 g/dL and
hematocrit to 27.8% after hemoptysis developed. The arterial
blood gas analysis showed a PH 7.39, PCO233.7 mmHg, PO2
58 mmHg, HCO3 20.9, and SaO2 92.5%. Anuria developed
and generalized edema progressed despite the use of high-dose
Fig. 1. Chest radiography on admission showed bilateral pulmonary infiltrates with blunting of both costophrenic angles (A), and chest
radiography on the fourth hospital day showed that the pulmonary edema and infiltration were progressing (B). The chest abnormalities
resolved after three days of steroid treatment (C). 
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Fig. 2. The CT revealed bilateral pleural effusion and alveolar consolidation or alveolar hemorrhage at both middle and lower lung fields.
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diuretics. The renal function progressively declined, with the
creatinine values increasing to 2.8 mg/dL and the urea to 78.4
mg/dL. Intermittent hemodialysis was performed. Despite
volume control with ultrafiltration, a follow-up chest radio-
graphy revealed more advanced lung disease. A chest CT was
performed (Fig. 2), which revealed bilateral pleural effusion and
alveolar consolidation or alveolar hemorrhage in both middle
and lower lung fields. Bronchoscopy was performed. Numer-
Fig. 3. The lung biopsy on light microscopy showed eosinophils, neutrophils, and nuclear dust deposition in the alveolar interstitium, sep-
tal thickening, and fibrin clots  attached to the interalveolar septa (A, H&E ×200; B, H&E ×400).
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Fig. 4. The renal biopsy specimen on light microscopy showed proliferative glomerulonephritis with neutrophils in the masangium (A, H&E
×200, B, H&E ×400; C, H&E ×400). Electron microscopy showed mesangial hypercellularity with neutrophils and subendothelial elec-
tron-dense deposits (D, E). 
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ous blood clots were observed in both middle and lower lung
fields. Macroscopically hemorrhagic fluid was obtained from
a broncho-alveolar lavage. Because of the absence of clinical
findings suggestive of typical bacterial pneumonia and the
presence of evidence for streptococcal infection such as med-
ical history of upper respiratory infection, physical finding of
tonsilar swelling, and laboratory finding of a high ASO titer,
we discontinued the ceftriaxone and started daily doses of in-
jected methylprednisolone (1,000 mg) for three days. After
three days of steroid treatment the respiratory distress, hemop-
tysis and edema resolved. The chest abnormalities also resolved
(Fig. 1C). The bronchial fluid was negative for bacterial cul-
ture, gram stain, or AFB smear. The cell block result from the
bronchial washing fluid showed acute inflammatory cells and
hemosiderin-laden macrophages. Lung biopsy revealed eosi-
nophils, polymorphonuclear cells and nuclear dust deposition
in the alveolar interstitium as well as irregular septal thicken-
ing and fibrin clots attached to the interalveolar septa (Fig. 3).
Sixteen days after admission, the renal function recovered.
The serum creatinine level and serum ASO titer were normal-
ized (0.8 mg/dL and 165 IU/mL, respectively). The patient
was discharged without symptoms after 18 days of hospital-
ization. The patient has been doing well without any addition-
al symptoms; she is currently treated as an outpatient with an
ACE inhibitor because of mild proteinuria.
Histological findings of the renal biopsy
The renal biopsy was performed under ultrasound sonog-
raphy guidance on the fourth hospital day. Under light micro-
scopy evaluation, the kidney biopsy specimen showed abun-
dant glomeruli, all of which were diffusely and markedly hy-
percellular with various degrees of infiltration by polymor-
phonuclear neutrophils and fibrin/platelet aggregates. There
were no crescent, vasculitis, or basement membrane duplica-
tion interstitium; the tubules and blood vessel were normal
(Fig. 4A-C). Under electron microscopy assessment, there were
dome-shaped or flame-shaped electron-dense granular suben-
dothelial deposits (‘‘hump’’) (Fig. 4D, E).
DISCUSSION
PSGN is the prototypical post-infectious glomerulonephri-
tis. Glomerulonephritis develops, on average, 10 days after
pharyngitis or two weeks after skin infection (impetigo) with
a nephritogenic strain of group A  -hemolytic streptococcus
(12). Gross hematuria, oliguric acute renal failure, edema, and
hypertension are the classic manifestations; however, most
patients present with a milder disease (13). It is a very unusu-
al event for diffuse alveolar hemorrhage (DAH) to develop in
association with PSGN. It is not clear why our patient devel-
oped such a rare and life-threatening condition, given the fair-
ly typical course of the acute PSGN. DAH is usually associ-
ated with Goodpasture’s syndrome with crescent glomeru-
lonephritis and pulmonary hemorrhage as the typical charac-
teristic features (1). Goodpasture’s syndrome has been shown
to have circulating anti-GBM antibody; this antibody is ob-
served as linear deposits on basement membrane (14, 15). In
our case, there was no circulating anti-GBM antibodies detect-
ed. Renal biopsy revealed diffuse proliferative GN without
crescent formation on light microscopy. In addition, the gran-
ular deposition, of immune complexes on the subendotheli-
um, excluded the possibility of the glomerulonephritis due
to anti-GBM disease. DAH has been identified in other caus-
es of immune-mediated nephritis such as SLE, Wegener’s
granulomatosis, microscopic polyarteritis, mixed cryoglob-
ulinemia, Behcet’s syndrome, Henoch-schonlein purpura, and
pauch-immune glomerulonephritis (3-7, 16, 17). In our case,
lupus nephritis and cryoglobulinemia were excluded because
of the absence of characteristic clinical features as well as neg-
ative anti-nuclear antibodies, anti-dsDNA Ab, and cryoglob-
ulins. In addition, the absence of histological evidence of vas-
culitis in renal tissue also excluded the possibility of systemic
vasculitis such as microscopic polyarteritis or ANCA-associ-
ated vasculitis. DAH has been reported to be associated with
anti-phospholipid antibody syndrome on rare occasions (18);
this was excluded because of the absence of anti-phospholipid
antibody. On the basis of clinical history, serologic tests, and
the pathologic findings of the renal biopsy, the most reason-
able diagnosis was PSGN with DAH.
The pathogenic mechanism to explain the presence of DAH
with PSGN is not well established. There are some reports that
suggest that the clinical picture of Goodpasture’s syndrome
may not always be etiologically related to anti-GBM disease;
in some cases an immune complex mechanism may be oper-
ative. Fukuda et al. reviewed an autopsy case of DAH with
acute nephritis (19). The lungs showed hemorrhagic intersti-
tial pneumonia, with granular patterns of IgG and C3 along
the alveoli by immunofluorescence and electron-dense subep-
ithelial deposits with electron microscopy. The kidney had cres-
cent and segmental necrotizing glomerulonephritis associated
with membranous nephropathy. Electron microscopy showed
numerous subepithelial deposits, and immunoelectron mic-
roscopy revealed that IgG was not present in the GBM itself
but present in the subepithelial deposits. Anti-GBM antibody
activity was not detected in the serum or the kidney evaluat-
ed. These findings suggest that the renal and pulmonary lesions
occurred by a similar mechanism in association with immune
complex deposits (19). Immune complex deposition on bron-
cho-alveolar epithelium and capillary basement membrane
may induce an acute inflammatory reaction with a neutrophil-
mediated disruption of the alveolar bed and capillary basement
membrane. These events may lead to capillitis and DAH (20).
DAH is a life-threatening condition. If it is recognized late,
significant morbidity and mortality would be predicted. Pre-
vious uncontrolled observations suggest that high-dose intra-
venous pulse therapy with corticosteroids produces a prompt1078 H.-Y. Sung, C.H. Lim, M.-J. Shin, et al.
improvement in the nephritis associated DAH (21). Consis-
tent with expectations, the hemoptysis in our patient as well
as the respiratory distress resolved quickly after intravenous
methylprednisolone treatment. A review of the literature has
identified only two previous cases of PSGN with pulmonary
hemorrhage. One case was a 12-yr-old girl who developed a
near-fatal pulmonary hemorrhage with acute non-crescent
PSGN (10); there was dramatic improvement of hemopty-
sis and chest radiography abnormalities within 48 to 72 hr
after intravenous administration of methylprednisolone; the
renal function also improved. The other patient was a 38-yr-
old male who developed pulmonary hemorrhage with acute
crescent PSGN. He also demonstrated dramatic improvement
of the hemoptysis and chest radiography abnormalities with-
in 72 hr after steroid treatment; but the renal failure progressed
to end-stage disease (11). Leatherman et al. reviewed nine pa-
tients with diffuse intrapulmonary hemorrhage and glomeru-
lonephritis not due to anti-GBM antibody, which included
systemic vasculitis of unspecified type in two patients with
seropositive rheumatoid arthritis, idiopathic crescentic glomeru-
lonephritis with negative immunofluorescence in two, Wegen-
er’s granulomatosis in two, and one each of polyarteritis nodosa,
Henoch-Schonlein purpura, and mixed connective tissue dis-
ease. Pulmonary hemorrhage was reported to improve marked-
ly within 24-72 hr in eight of the nine patients; however, there
was no effect on renal function in most of these patients (22).
These data suggest that early recognition and timely treat-
ment with corticosteroids could be lifesaving in some patients
with DAH and glomerulonephritis.
In conclusion, our case demonstrated that 1) post strepto-
coccal noncrescent glomerulonephritis can be associated with
pulmonary hemorrhage, 2) the clinical picture of Goodpasture’s
syndrome may not always be etiologically related to anti-GBM
disease, and in some cases an immune complex mechanism
may be implicated, and 3) intravenous administration of high-
dose steroids, although not proven by controlled studies, may
be beneficial for the patients with DAH. 
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